Pulmonary surfactant production, measured by the saturated phosphatidylcholine/sphingomyelin (SPC/S) r a t i o , is delayed i n male r a b b i t fetuses a t 26 t o 28 days' gestation (Nielsen and Torday, Ped Res 14:459, 1979). W e have observed t h a t the SPC/S r a t i o i n lung lavage (LL) of female fetuses is quantitatively rel a t e d t o the number of neighboring male fetuses, suggesting t h a t the sex difference i s hormone-dependent. Therefore, we administered DHT t o pregnant r a b b i t does d a i l y from the 12th pogtconcept i o n a l day. Doses of 251119, lOmg and lmg/day were used t o show a dose/response relationship. The fetuses were delivered on the 26th day. The f e t a l lungs were lavaged with 5 x 0.51111 aliquots of iced s a l i n e . Fetal sex was determined by inspection of the gonads. Phospholipids were extracted from LL, chromatographed and then , measured by spectrodensitometry. A l l DHT doses eliminated the sex difference i n the LL SPC/S r a t i o . Increasing doses of DHT corr e l a t e d s i g n i f i c a n t l y with lower mean SPC/S r a t i o s (p<.05). The DHT e f f e c t w a s apparently organ-specific since there w a s s i g n i f icant i n h i b i t i o n of f e t a l lung alkaline phosphatase a c t i v i t y with no detectable e f f e c t on f e t a l duodenal alkaline phosphatase act i v i t y . This i s t h e f i r s t evidence of a s t e r o i d hormone delaying pulmonary surfactant production. These findings suggest a hormo--nal b a s i s f o r the known male disadvantage i n the Respiratory Distress Syndrome of the newborn. P a r t i a l l y supported by a grant from the King Trust. Far more e f f o r t has been applied t o the measurement of minimum surface tension ( a min) i n lung surfactant films than t o the identification of s p e c i f i c surfactant components responsible f o r surface tension-area (a-A) hysteresis,or t o the possible physiologic consequences of p a r t i c u l a r hysteresis c h a r a c t e r i s t i c s . In t h i s work we show t h a t saturated phospholipids (primarily dipalmitoyl phosphatidylcholine,DPPC), not only a c t t o allow the generation of low a ,,,in as known previously, but a l s o confer on lung surfactant t h e p a r t i c u l a r a-A hysteresis c h a r a c t e r i s t i c of an abrupt surface tension r i s e over a small area increment a t the s t a r t of film expansion. This rapid r i s e i n o can be shown t o exi s t even i f a surface excess of surfactant i s present a t t h e interface during film compression, and r e s u l t s from the constrained surface re-entry properties of DPPC. This large, rapid surface tension increase should be of basic import f o r t h e recruitment of d i f f e r e n t sized alveoli during inspiration,and hence f o r the uniform expansion of the alveolar network. Consideration of a-A hyst e r e s i s c h a r a c t e r i s t i c s i n combination with the development of low o ,,,in allows a view of lung surfactant function i n vivo t h a t i s consistent with c l i n i c a l findings i n neonatal R~S , a n d t h recent views of alveolar network s t a b i l i t y on expiration and alveo l a r shape changes on inspiration. This implies that characterization.of lung surfactant a c t i v i t y b a min or S t a b i l i t Index" c r i t e n a alone may be misleading.for t I e s e variables do no$ account f o r any hysteresis e f f e c t s (Supp. by HL-25170) This work examinesWthe surface tension-area (a-A) behavior of mixed films of unconjugated bilirubin with dipalmitoyl phosphatidylcholine (DPPC) and 9: 1 0PPC:di-oleoyl phosphatidylcholine (DOPC) a t 220C on 0.15M NaCl and buffered phosphate subphases (pH.5.5, 7.4 and 8.0). Also pure films of unconjugated bilirubin spread from chloroform solution a r e studied under similar temperature and pH conditions. In pure films bilirubin i s found t o be a surprisingly surface a c t i v e molecule able t o reach minimum surface tension values of -10 dynes/cm a t pH5.5. In mixed films bilirubin exhibits i n t e r f a c i a l interactions with DPPC and DPPC:DOPC i n both high and low surface tension regimes. Most importantly bilirubin a c t s t o increase respreading in films of DPPC and 9:l DPPC:DOPC conpressed past collapse, without any meaningful increase in the minimum surface tension achieved. Interactions in spread films of bilirubinphospholipid a r e of g r e a t e s t magnitude a t low pH values (5.5), where b i l i r u b i n i s constrained t o remain a t the interface by v i rtue of negligible subphase solubi 1 i t y . The interactions decrease as pH increases t o physiologic values and beyond (7.4 and 8.01, consistent with concomitant increases i n bilirubin s o l u b i l i t y . The role of cholesterol in surfactant i s poorly understood, but i t i s known t o decrease lung surface-tension reducing propert i e s in v i t r o . W e studied l i p i d components of 24 tracheal aspirates from 16 mechanically ventilated i n f a n t s , 29-36 wk gestation with respiratory d i s t r e s s (preterm A) and pharyngeal asp i r a t e s from 5 normal newborns. Mean airway pressure (Paw) was used a s an index of noncompliant lung disease. Cholesterol (Chol) and phospholipids were quantified by thin-layer chromatography and reflectance densitometry. Surfactant of preterm A and normal'infants was not s i g n i f i c a n t l y d i f f e r e n t except f o r diminished phosphatidylglycerol (PG). However, a subgroup of preterm A (preterm B; n=7) had mature 1ecithin:sphingomyelin r a t i o s (L:S), but reversed 1ecithin:chol r a t i o s (L:C). The data @EM) a r e as follows:
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SURFACE TENSION HYSTERESIS IN LUNG SURFACTANT FILMS

t s suggest t h a t t h i s bilirubin does not i mp a i r the a c t i v i t y of pulmonary surfactant i n vivo, but f u r t h e r experiments with more complex films.and subphases a t body temperat u r e would be required t o make t h i s d e f i n i t i v e (Supp. by HL-25170) SURFACTANT CHOLESTEROL AS RELATED TO RESPIRATORY DIS-
Normal With improved survival i n c y s t i c f i b r o s i s (CF), women with CF are now seeking advice about the r i s k of pregnancy. To identify predictive factors, 8 pregnancies i n 7 women, evaluated within 1 year p r i o r t o conception, were studied. Five pregnancies occurred i n 4 women who did well (Group I) and 3 pregnancies occurred i n 3 women who deteriorated and did not regain pregravid n u t r i t i o n a l o r pulmonary s t a t u s post partum (Group 11).
Pregravid Status . -.
-. --- < 0.005 The groups were s i m i l a r i n age and height. Group I had b e t t e r weight gain during pregnancy, fewer hospitalizations, normal length gestation and normal b i r t h weight infants. There were no deaths during pregnancy, however, 2 women i n Group I1 died post partum. Although 2 i n f a n t s of Group I1 mothers were premature, a l l infants survived and none had CF. These data suggest t h a t comprehensive assessment of pulmonary and n u t r i t i o n a l s t a t u s is useful t o predict the maternal outcome of pregnancy i n CF. however, t h i s work has not expanded the data base a t key gestational a g e s (~~) t o elucidate precise developmental changes. Accordingly, we have performed comprehensive pulmonary physiologic and biochemical analyses in 17 nonbreathing rhesus fetuses delivered by C-section a t 4 gestational ages(term=165 days). Lung data including phosphatidylchol i n e (~~) and phosphat idylglycerol (PG) a r e presented in the iologic indices were obtained l a t e r i n gestation. Furthermore, amniotic f l u i d analyses revealed no c l e a r relationship between PG concentration and lung maturation.
